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This paper reviews the theory and evidence on the consequences of high
fertility in Pakistan. In addition, several data sets are analyzed to examine
the effects of number of children on school participation and labor participation
of men, women and children in urban Pakistan. Another data set is utilized to

examine the effects of children on savings in urban and rural areas. Results

show that the number of children negatively affects schooling of girls, but not
boys. Number of boys and girls in the household have differential effects of
women's labor participation while female children, but not males, affect adult
male's participation. Children 6-15 have negative effects on rural savings, but

less effect in urban areas. In general, the effects of high fertility for
household's in Pakistan seem more negative than in many countries. This may
explain the high proportion of women who say they want no more children. Why

so few of these women do use contraceptive is more difficult to explain.
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"I think, dearest Uncle, that you cannot really wish me
to be the 'mamma d'une nombreuse famine,' for I think you
will see the great inconvenience a large family would be to
us all, and particula:fly to the country, independent of the
hardship and inconvenience to myself; men never think, at
least seldom think, what a hard task it is for us women to
go through this yerv often." Queen Victoria to King Leopold

There are two reasons for examining the 'consequences' of
high fertility for families. The first is to understand the
motivations to have large numbers of children by examining their
costs and benefits to families. The second is to understand the
implications of high fertility for the macro economy. For
example, the household's decisions on savings have macro
implications for availability of private savings. Likewise,
household decisions with respect to fertility and schooling have
implications for public expenditures for education and, thus, for
public savings. In the present paper, we shall review the
existing evidence on the household consequences of high fertility
in developing countries with special reference to Pakistan and
analyze household data from two Pakistani surveys. This paper
will examine both the health and economic consequences of high
fertility. It is the only study in the literature that uses data
from a single country to look at such a broad range of
consequences and, thus, provides a rich picture of the
relationship between number of children and household welfare.

The paper is presented in seven parts. The first part
presents a summary of the hypotheses about the effect of high
fertility on the household and a summary of the evidence on those
findings. The second part reviews the evidence on the health
consequences. The third part reviews the consequences for child
quality, particularly schooling. The fourth part reviews the
effect of children on family labor supply while the fifth part
reviews their effect on income. Their effect on savings are
reviewed in the sixth section. The final section presents the
policy implications of the findings.

The Expected Consequences of High Fertility

There are several dimensions of high fertility that are
believed to have negative consequences for the health of mothers
and children and for the investment in the health and education
of children. Household fertility is also believed to have
consequences for the economic well-being of the family. These
consequences may be positive or negative. It is generally

6
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hypothesized that it is the positive consequences of high
fertility that motivate families to want large numbers of
children. The economic consequences of high fertility a.411 those
on family labor supply, income and savings and investment in
schooling. The hypothesized direction of the various
re]ationships and the evidence that has been found from a variety
of studies throughout the developing world are summarized in
Table 1. The hypothesized consequences for the mortality and
morbidity of women and children are all negative. These negative
effecta on mortality are well documented with data from
developing countries, but given the rarer occurrence of maternal
mortality, the evidence is weaker than that for infant and child
mortality. The data on maternal and child health (morbidity and
nutritional status) and its relationship to fertility are rarer
yet.

The economic consequences have a more mixed set of
hypotheses. There is a general expectation that high fertility
will reduce the school participation of children. The world-
wide evidence is mixed for urban areas and generally not
confirmed for rural areas. Only when negative trade-offs do
exist will there be a motive to reduce fertility to improve child
quality. The effects of children on labor supply differ
r.epending on whose labor is in question. The direct effect of
children by supplying their own labor is positive, but the
magnitude differs enormously from place to place. There appears
to be a much lower labor participation rate for children in areas
where fertility is low. It is generally hypothesized that high
fertility has a negative effect on female labor participation,
but the international evidence has been mixed. Particularly in
rural areas, this relationship has not been confirmed. The
effect of fertility on the labor supply of adult males has been
little studied, either theoretically or empirically. For this
reason, it is difficult to determine the total effect of high
fertility on household labor supply and thus on family income,

Though the effect of high fertility on income may be
positive or negative, it is believed that the positive effect of
children on income is more than offset by their effect on
consumption. Thus, It is hypothesized that high fertility has a
negative effect on savings. In addition, it is generally
hypothesized that children are used as a substitute for financial
savings by providing old age support. The international evidence
from developing countries, however, has not confirmed a
systematic relationship between fertility and savings.

The mixed nature of the findings in the literature probably
reflects both the highly variable methodologies and samples used
as well as very real differences in high fertility's consequences
from place to place and time to time. There are several issues
of methodology. First, one reason that the evidence tends to be
mixed is that the number of children has often been found to be
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less important than age structure effects. Both the age of the
head of household and thus his place in his career and the ages
of children make an enormous difference in the economic behavior
of the household, labor supply, income, consumption and savings
patterns. For this reason we have consistently used the number
of children of various ages in the analysis of the Pakistan data.

Second, as King (1987) points out, the "consequences" of
high fertility must be placed within a theoretical context.
Household fertility behavior is closely linked to investments in
health and education, labor supply and savings behavior. Given
the simultaneous nature of these household decisions, it is more
appropriate to use the term trade-off than to use the term
consequences. The models linking fertility determination and
household welfare range from the simple to the highly complex.
The simplest of these formulation is made implicit in the work of

Malthus (1798): he hypothesized a trade-off made between the
level of living and marriage and procreation. More complex
models have incorporated trade-offs between the quantity and
quality of children (Becker (1960) and Becker and Lewis (1971)),
the trade-off between present and future consumption (Neher
(1971)) and the trade-offs between female earnings and fertility
(Becker (1965) and Willis (1973)).1 These modern models that have
come to be referred to as the "New Home Economics" provide
extremely valuable insight into the determinants and consequences
of fertility behavior. These models imply that one can not
estimate trade-offs between fertility and other dimensions of
household behavior or of family welfare without estimating a
simultaneous set of equations. These models of fertility
determination assume that thers exists perfect knowledge, perfect
foresight and perfect/costless control of fertility. While the
first two assumptions are always problematic, the assumption of
perfect and costless control of fertility is particularly
preAJlematic in Pakistan at the current time and even more so in
the past.

Despite a concern about population pressures by the
Government of Pakistan since the mid-1960s, little progress has
been made in the delivery of services. At the time of The World
Fertility Survey in 1975, 43% of the women wanted no more
children, but very few were using contraceptivae. Estimates of

These various models have been reviewed by Cochrane (1975),
T.P. Schultz (1973), T.W. Schultz (1973) and Ner1ove (1973). These
models have also received a fair share of criticism from within
and outside the economics profession. (See Cochrane (1975) for a
review of the criticism of the literature up to that point.)

2 Currently less than 10% of the married, non-pregnant women
of reproductive age were contracepting. Although the family
planning program was one of the first ones created in a developing
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unmet need for contraception made for data from 39 developing
countries showed that Pakistan had the highest level of unmet
need (U.N. 1987, p. 141). Further evidence shows that 28% of the
fertility in Pakistan was reported to be unwanted by the mothers3

(U.N. 1987, P. 69). Another factor that violates the assumptions
necessary to assume that the current level of children in the
household is endogenously determined is the very high level of
infant and child mortality. Finally, as will be shown below, the
sex of the child makes an important difference in their economic
consequences. Sex of children can only be controlled through
selective strategies of child neglect. These may well exist, but
can not be modeled with the existing data sets. Thus,
particularly, in Pakistan at this time we do not feel that a
simultaneous model of fertility needs to be estimated to obtain
trade-offs between number of children and various dimensions of
family welfare. There is only one case in which the lack of a
simultaneous model may do damage to our findings and this is the
link between number of children and income. Here the link is not
through fertility, however, but through child survival. This
possibility will be borne in mind in interpreting the findings,
since it is not possible to moaca fertility or mortality given
the nature of the data.

Third, there are very few data sets which include data on
both fertility and other dimensions of family welfare. Of the
many fertility surveys, few have data on labor and school
participation, much less data on income and savings. Household
income/expenditure and labor force surveys rarely have fertility
data, but rather only have data on the age and sex of living
household members'. This is true of the data sets analyzed in
the present paper. The data sets that are available to us for

new analysis are the Pakistan Institute of Development
Economics/International Food Policy Research Institutes survey of

country (1965), it can only be judged a failure. An analysis of
that failure is beyond the scope of this review. The main
ingredients, however, have been the low literacy levels, low status
of women as well as both a lack of resources and committment to the
program and frequent changes in its structure. (See Robinson et.
al. (1981) for a review.)

3 There has only been one fairly small survey of husbands in
recent years. This showed that husbands' preferences for children
were about the same as wives'. (Sotoudeh-Zand (1987))

4 This use of number, age and sex of household members instead
of the number of births and deaths to specific women in the
household is the main reason that a simultaneous model can not be
estimated.
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1,(P3 households in low income urban areas in Pakistan5 and the
National Household Income Expenditure Survey of 16,000 households
in Pakistan conducted by the Federal Bureau of Statistics in
1979.

Despite the problems of methodology and data availability,
it is still possible to obtain insight into the trade-offs
between the number of children in Pakistani families and their
welfare. The evidence to be reviewed confirms the effects of
high fertility on infant and child mortality and shows negative
effects of children on the school participatIon of urban
children, especially girls. The effect of children on family
labor supply differs depending on the sex of the adult and the
child. Male children have a direct positive effect through the
supply of their own labor, but do not stimulate the labor supply
of their siblings in urban areas. Children do have a positive
effect on the labor supply of adult males in urban areas. Young
children have no effect on the labor supply of urban women, but
girls 7-14 have a positive effect on the labor supply of these
women while boys of those ages reduce that labor supply. This
probably results from the fact that girls substitute for women at
home while boys substitute for them in the labor market. Because
of these labor supply effects, children are associated with
higher total family income, but they are associated with lower
per capita income. The fact that children's effects on income
are less than their effects on consumption, is revealed by the
fact that are associated with lower family savings, especially in
rural areas. Thus, the evidence of this study is coAsistent with
the existing literature, but provide a richer picture of effects
than is found in other studies which generally focus on only one
dimension of the consequences of high fertility. Our findings
and those of others are documented in detail in the following
sections.

The Health Consequences of High Fertility

High fertility has serious effects on the health and
survival of mothers and children. Morbidity data are rare, but
infant and child mortality are fairly well documented. Three
aspects of fertility behaN,ior are believed to be detrimental to
maternal and chil health. First, large numbers of children are
believed to have negative consequences for women and children.
Second, the birth of children at the extremes of the child

5 Throughout the paper this will be referred to as the
PIDE/IFPRI data set.

6 This would appear to support the argument that children
affect income rather than the converse one that higher income
increases fertility or lowers mortality.

1 2
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bearing age (under 20 and over 35) have negative consequences.
Third, the close spacing of births has negative consequences. In
addition, it is believed that unwanted births are at higher risk
as are the mothers of those births due either to crudely induced
abortions, or neglect. These are not strictly medical
consequences but represent choices.

The effects of high fertility on infant and child mortality
have been well documented as a consequence of the WFS for a wide
variety of developing countries and for nakistan specifically.
(Hobcraft ç Al., 1985). Table 2 summarizes the findings. In
Pakistan, if a child was born within 2 years of another child
that lived, it had a 30% higher chance of dying in the first
month of life , a 60% higher chance of dying in the remainder of
the first year and a 50% higher chance of dying between ages of 1
and 5 than if there had been no other child born. If a previous
child had been born in that two year period and died, the
mortality risk of the subsequent child would have been
dramatically higher. If there had been two other children born
in the previous two years, the mortality risk during the first
year of life would be much greater than if there had been only
one living child or no children. In the ages 1 to 5, there is
not as consistent an increase with twr rather than one child born
in the previous two years. The child spacing effects are well
illustrated in Figure 1 which shows mortality rates by length of
the preceding interval if the preceding child survived.

The effects of birth order (not family size) and age of
mother are less clear. To interpret these results, it is useful
to divide the periods. Biological factors are more important in
the first year of life while for toddler and child mortality,
environmental (social and economic) factors are more important.
Thus, we find in Pakistan first births are disadvantaged in the
first year of life, having mortality almost twice as high as that
of second and third births in the second through twelfth month of
life. After that stage, first births have 20% lower mortality.
Children of birth orders of 4 or above have a very slight
advantage over second and third children in the first year of
life, but have 30 to 40% higher mortality in the second year.
Mothers under 20 show a much higher mortality for their children
in all age groups except the post-neonatal period than do women
25 to 34. Children of women over 35 in Pakistan show no
disadvantage in the first year of life and a mixed pattern in the
1 to 5 ages. It should also be noted after the initial
biological advantage that female infants have over male infants,
female children have substantially higher mortality in Pakistan
(20 to 40%).

An analysis of the high levels of infant mortality in
Pakistan (Sathar, 1987) indicates that although urban/rural
residence, household income and maternal education are
significant in explaining high mortality, the childbearing
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patterns of close spacing and births at the extreme ages are far
more important. This is confirmed by evidence on Pakistan that
show the effect of spacing on child survival "...are equally
strong for rural and urban families, for children of uneducated
and educated mothers, for boys and girls and for large and small
families" (Cleland and Sathar (1984), p. 416).

Although maternal mortality is known to be high in Pakistan
(600 per 100,000 compared with 145 for the average middle income
country), data on maternal mortality differentials by fertility
are rarer than such data for infant and child mortality. We have
not located any studies specific to Pakistan, but several studies
on Bangladesh are available which provide insight into the
effects of parity and maternal age on maternal mortality. (See
Winikoff and Sullivan (1987) where findings frcm Bangladesh,
Nigeria and Sweden are summarized. Two of the three Bangladesh
studies show that higher parity women account for a substantially
higher portion of the maternal deaths than of births'. The
Winikoff and Sullivan study estimated the effect on maternal
mortality of fertility. They show that eliminating births to
women under 20 and over 34 would avert 52% of the maternal deaths
and 30% of all births. Eliminating all births above the fifth
would reduce maternal mortality by a third and reduce births by
14%. Estimates have also been made under varying assumptions of
the effects of eliminating unwanted fertility. For Pakistan, a
study by Debora'a Maine (1985) estimated that if all unwanted
births were prevented, 40% of the maternal deaths could be
averted. Pakistan was the country most significantly affected of
the 12 countries studied because of the combination of high
maternal mortality and high unwanted fertility. There are also
important effects of high fertility on maternal morbidity, but
these effects are less well documented. A recent paper by
Winikoff and Castle (1987) indicates that evidence on the effect
of high fertility on the maternal depletion syndrome probably
depends very heavily on the economic circumstances of the
household and the burden of physical work. While no data on
maternal mortality nor morbidity are available for Pakistan, the
Department of Community Medicine of The Aga Khan University in
Karachi is proposing a prospective survey of 10,000 pregnant

' A Khan et Al. (1986) study shows the risk is more than twice
as high for parities of 5 or more compared for lower parity. This
is also true for women with parities of 6 or more in the Alauddin
(1986) study. The Chen study as cited in Winikoff and Sullivan does
not show higher risks for higher parity women. The original article
( Chen At Al., 1974), shows that although the relationship is not
perfectly monotonic, women have the lowest mortality for their
second and third births followed by their fourth and fifth, sixth
and seventh, etc. When age and parity are combined the Alauddin
study shows substantially higher risks for older, higher parity
women than others.

1 4
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women which would help establish the level and correlates of
maternal mortality and morbidity.

The Effects of High Fertility on Child _Quality

The health and education of children are of importance to
the parents, the children themselves and to society since these
factors determine the productivity of the next generation. In
the "New Household Economics" it is hypothesized that parents
choose the family size they want at the same time that they
decide the quality of the children they wish to have, i.e. the
amount that they wish to invest in child health and education.
The theory, however, is generally interpreted to imply that
households must make trade-offs between high fertility and per
child investments in health and education. Therefore, child
health and education would be lower in large families. Except
for the evidence cited above that fertility has observed effects
on mortality, there is little evidence on the association between
child health and family size either world wide or for Pakistan.
A recent study by Alderman gt Al. (1988), however, which analyzed
a sample of low income urban neighborhoods in Pakistan, showed
that children in households with a larger share of children under
5 had significantly lower weight for height relative to
international standards. Nutritional status in that study was
not significantly related to family size per se, but was
positively related to household per capita expenditures. Thus,
if high fertility reduced those expenditures, it would have a
negative nutritional effect. An earlier study of about 1,000
children in the urban slums of Karachi showed mixed effects of
high fertility. Family size was positively related to one
dimension of child nutritional status; child spacing (of living
children) had no significant effe7t; and parity had significantly
negative effects on red blood cell count. The most significant
demographic factor was length of breastfeeding which had
significantly positive effects on three of the seven measures of
nutritional status (Qureshi, 1982).

The New Household Economics predicts negative correlations
between family size and investment in a child's education. There
have been several literature reviews that have addressed this
question. Jee Peng Tan and Michael Haines (1984) tend to support
the findings of an earlier paper by Mueller (1983). "....the
Becker type quantity/quality trade-off applies more to industrial
societies than to low income, rural, agrarian developing groups
or regions. When education is extensive and prolonged, and when
incomes are high, the negative trade-off can be found (e.g.
DeTray, 1978). But in less developed rural areas, the relation
may be only weakly negative, zero or even positive. The same
conclusion was also reached in a study by Birdsall and Cochrane
(1982)" (Tan and Haines, 1984, p. 15). A recent study of Egypt
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tends to confirm this aG well (Cochrane gt Al, 1986)8. Analysis
of data from rural Botswana showed that the presence of an infant
significantly reduced school participation while the presence of
another child 7 to 14 in the household significantly increased
the probability that a child was in school controlling for the
education of household head, landownership and value of livestock
owned9 (Chernichovsky, 1985). On the other hand, a study in

rural northern Thailand where fertility had been declining
rapidly showed that while younger siblings had no effect on the
schooling of those 6 to 14, they did have a significantly
negative effect on the participation and years completed of those
15 to 25 (Cochrane and Jamison, 1982).

Evidence from Pakistan on this topic is rare. A study of
Punjabi men and women (data collected for the Asia Study of
Marriage) showed that when the number of siblings a person had
was predicted (determined simultaneously), it was never
significantly negatively related to years of school completed,
but was significantly pgaltively related for middle class urban
females and rural males (King gt Al., 1986). This is, of course,
counter to the hypothesized relationship. Thus, for the current
adults in the Punjab, the number of siblings did not constrain
their educational achievement". Whether this pattern persists
among the current generation of children is less certain.

For children in Pakistan, the PIDE/IFPRI urban sample shows
that the number of children of various ages in the household has
differential effects on the participation of male and female
children in school (See Tables 3 and 4). The number of children
under 5 has a significantly negative effect on the participation
of girls but not of boys. The number of children 5 to 14 has no
significant effect for either". The presense of one child under

8 There the number of children in the household under 13 was
negatively related to years of school attended for 3 of 4 age sex
groups (no effect on males 15 to 25) in urban areas, but showed no
association in rural areas.

9 It was hypothesized by the author that this effect arose
from the fact that when there were more children in the family,
there was less opportunity for each additional child tu work. This
then freed up time for school participation.

10 Tbese findings were confirmed for Indonesia and the
Philippines where the only significant associations were positive.
(King et al.(1986)).

When the highest education of a female in the household was
added to the equation, the results for children under 5 was
confirmed, but the number of children 5 to 9 had a significantly
negative effect for boys and girls, but the effect was stronger and
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5 would reduce the participation rate fur girls aged 5 to 20 from
411 to 35% and the rate for boys from 65% to 51%. These effects
probably reflect in part the fact that female children are given
the responsibility for the care of younger siblings and this
pulls them out of school. This is partially confirmed by the
finding that the more adult women there are in the household, the
more likely girls are to participate in school. The education of
daughters has been found in many countries to be more sensitive
to the nconomic conditions of the household than is the education
of sons (Bowman and Anderson, (1982). It should be noted,
however, that here the effects of family expenditure, a proxy for
income, affects males and females to a similar degree".

The Effect of Chikdren_Qn_andly_Labax_amplay

The debate on the motives for high fertility centers around
the economic contribution of children. Child labor, like that of
women, is more difficult to measure than that of men since it is
more likely to be in household enterprises rather than in
employment for others or the formal sector". Thus, it is
difficult to have a precise estimate of the effect of the
economic contribution of children". Table 5 shows the

more persistent for girls.

12 For the 1567 females and the 1,665 males (5 to 20) the
PIDE/IFPRI data show that several factors are consistently
significant for both males and females: age has nonlinear effects
with participation first increasing and then decreasing with age;
household expenditures have significant positive effects on school
participation; household participation in a family enterprise or
self employment significantly reduces school participation; and
education of the head of household of primary school and above
significantly increases participation of children and this effect
becomes greater the higher the head's level of education. When the
highest level of female education is included in the analysis, it
is found to have strong positive effects on participation, but this
variable enhances rather than reduces the effect of number of
children on school participation. Other variables have different
effects for male and female children. Pathans are significantly
more likely to educate their sons and significantly less likely to
educate their daughters.

Estimates in 1975 indicated that 80% of the children working
world-wide were unpaid family workers. Tan and Haines, 1984, p. 58.

The recent report on employment issues in Pakistan cites
evidence from Yotopoulos and Nugent (1976) that 6.5% of males 0 to
14 work in developing countries while 4% of females do. At the

1 7
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participation of children 10 to 14 for various years in Pakistan
and comparable figures for other developing countries.
Pakistan's figures are substantially above those found for the
same period in Egypt, where only 204 of the males and 6% of the
females 10 to 14 worked, and substantially above that found in

two states of India in the early 19701s. Even though urban
participation rates are much below those in rus& ). areas, urban
rates in Pakistan are above national rates in Sri Lanka and
Taiwan in the late 1960s and early 1970s ". Labor participation
of male children in Pakistan is closer to that found in urban
areas in Nepal and in rural areas of Africa (Ivory Coast and
Botswana). The very sharp differences between the participation
of male ,nd female children are greater than elsewhere. Only in
rural Botswana are they approximated. This undoubtedly partly
explains the very strong preferences for male children found in
Pakistan. Rosenzwieg lind Schultz (1982) found that male/female
mortality differentials in rural India were affected by wages of
male and female children. This represents an extreme
manifestation of the preference for male children.

The effect of children on income depends on the amount they
work and their rate of remuneration. The hours worked by
children are not immediately available from any national survey
in Pakistan. Data from a variety of rural areas in other
developing countries indicate a variety of patterns. Cain's
study of Bangladesh showed children 4 to 6 worked one-fifth as
long as adults, increasing to one-half by ages 7 to 9 and three-
fourths at ages 10 to 12 and increasing to adult level thereafter
(Cain, 1979). On the other hand, Hart's study of rice growing
areas in Indonesia showed that the contribution to work of
children 6 to 9 was negligible. Those 10 to 15 worked 40 to 60%
of adults. The Malaysia Family Life Survey (De Tray, 1983) found
substantial ethnic and gender difference in work.

Data on the rate of remuneration of children for their work
are even rarer than that for hours worked. Data from rural Egypt
in the early 1960's showed the child wage to be 50% of the adult
wage. Earnings per hour in Egypt in 1980 showed male children 6
to 14 earned about one-third of all males while those 15 to 19
earned two-thirds (Hallouda fit Ai., 1983). Combining data on
proportion working, hours worked, and earnings per hour, one
could estimate the economic contribution of children.
Alternatively one could estimate the earnings directly. King and
Evenson (1983) found in the rural Philippines "...that children
contribute about one-fifth of the family's market income and one-
third of the value of home production..." (King, 1987).

ages of 15 to 24 the respective figures are 78% and 37%.

" Taiwan and Sri Lanka were undergoing substAntial fertility
decline at that point.
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The above data help to bracket the probable contribution of
children in Pakistan to family labor supply and income. Major
questions that needs to be answered are what factors tend to
determine the labor participation of children in Pakistan and
whether large family sizes make it more likely that a child will
work. The evidence of the effect of the number of children on
the participation of other children in the family is summarized
by Tan and Haines. They state, "At this point, the available
data provide no convincing evidence either for m negative or
positive relationship between number of siblings and work per
child" (p. 62) 16

We have found no study that provides insights on this
question for Pakistan. It has been possible, however, to analyze
the PIDE/IFPRI urban sample to explore these determinants.
Table 6 shows the result of an analysis of males 10 to 14. A
boy's labor participation increases significantly with his age
and decreases significantly with his father's education. No
other factor is significant. Thus, the number of young children
had no effect on the labor participation of other children in the
household in urban Pakistan, tut children do contribute to
income.

In addition to the direct effects of children on income
through their own contribution, there are also the effects that
children have on the labor contribution of adults in the
household. The effect that has received the most attention in
the literature is the effect of family size on the contribution
of women to household income. There are a number of problems
associated with trying to disentangle these effects:
(1) measurement problems arise because female labor participation
tends to be underreported and (2) labor force participation
affects fertility as well as the converse. Therefore, it is
important to establish the appropriate specification of the
model. One useful way of framing the question is to recognize
that labor participation in previous years partly determines
fertility while current labor participation is affected by past
fertility. (See Standing, 1983.) In addition, children both
pull women from the labor force by demanding their time at home
and push them into the labor force to obtain income. Unless the
earnings of others in the household are incorporated in the
analysis to control for the push factor, the interpretations are
likely to be confused. For a country like Pakistan, the analysis
of these rel,tionships is made even more difficult by the very
low levels of reported labor market participation of women.

See Nag et al.,(1980), Mueller, (1981), and de Tray, (1983)
for analysis for Nepal and Java, Botswana, and Malaysia,
respectively.
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The consensus of the evidence in developing countries on the
effect of fertility on female labor participation was summarized
by Standing in the National Academy of Sciences review, "In
nonindustrialized, low-income environments, women's involvement
in productive activity will have little relationship to fertility
at the macro level; as industrialization and the growth of wage
employment spread, an inverse relationship will become more
likely...." (p. 533)".

Data from the Pakistan Impact Survey of 1968-69 showed that
for OLS equations in rural, but not urban areas, the total number
of live births to women 35-49 who wanted no more children was a
significantly negative factor in explaining whether the woman had
ever participated in the labor force. This effect disappeared
when two stage least squares was used. However, if a woman had
participated in the labor force she had significantly higher
fertility in the two stage least squares, hut there was no effect
in the ordinary least squares (Khan and Sirageldin, 1979). In
urban areas there was no significant relationship in either
specification. The PIDE/IFPRI data set of urban households
allows the analysis of the factors affecting female labor
participation. Table 7 reports on the findings. According to
these results, a woman's age, schooling of secondary level or
above and residence in the Punjab all had a significantly
positive effect on her labor participation. Rather surprisingly,
the predicted wage of the household head had no effect. The
demographic composition of the household had significant effects.
While children under 7 had no significant effect, older household
members had different significant effects depending on their sex.
Males 7 to 14 or over 14 significantly reduced the participation
of a woman since, presumabl, this meant there were alternative
sources of income to the household. Females 7 to 14 and over 14
significantly increased the labor participation of a woman,
presumably by reducing the demandp on the woman's time for home
production. The magnitude of these household composition effects
are, however, small. At the two extremes, only 1% of the women
with two children under 6 and 3 adult males in the household
would work in econcmic activity while 12% of the women with 4
children (2 under 7 and a male and female 7-14) and no males in
the household would ww7k. The effect of the presence of adult
males in the household is a much more important factor in
determining labor participation than is the presence of
childree.

13 Evidence from Sri Lanka (Sahn and Alderman, forthcoming) and
Egypt (Cochrane and Yazbeck, in draft) confirm this finding.

18 The elasticity for adult males is .53 compared to .09 for
children under 7.

2f)
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In support of our findings, a study of the rural Punjab
showed that the number of children in the household had no
significant effect on the labor participation of women in either
landed or landless households. (Khaliqzzaman, (1987)) It did
show, however, that the average education of women in the
household had a significantly positive effect on the labor

supply.

The relationship between adult male labor supply and
fertility has not been extensively studied. King (1987) has
reviewed the little evidence available. The one study of a
developing country, the Philippines, showed that male labor
supply was significantly increased by the presence of children
under 15. When the age structure of those children was
controlled the effects turned out to be small, 20 minutes a day
(King and Evenson, 1983). Although the theory has not been well
developed, specialization within the household suggests that the
presence of children would lead to husbands working more in the
market to compensate for the wife working less. In general,
there often appears a positive relationship between family size
and male labor supply in the few studies where it has been
analyzed".

We have analyzed data from the urban PIDE/IFPRI sample using
an estimate of the predicted wages of the male to correct for
selection bias. The estimated wage equation and the labor supply
equations are presented in Appendix Tables 1 through 3. The
predicted wage has a significantly positive effect on labor
supply and the income of other household members has a
significantly negative effect on labor supply as would be
expected. While children under 7 have no significant effects for
either group, the effects of other groups in the household tend
to differ depending on whether a male is an employee or whether
he is self-employed. For employees and the self-employed, the
number of females 7 to 14 has a significantly positive effect on
labor supply as does the number of adult males. For the self-
employed, the number of males 7 to 14 and the number of adult
females also have a significantly positive effect."

" This is confirmed in a study of Egypt (Cochrane and Yazbeck,
in draft), but not confirmed in Sri Lanka (Sahn and Alderman,
forthcoming).

20 These effects are controlled, however, for the income of
other household members. The correct specification would be a
simultaneous tobit model with an instrument variable, but such
specifications are extremely difficult to estimate. An alternative
is to estimate the same equation leaving out the income earned by
others and compare the results to those found previously. To the
extent the findings correspond, the specification problems are
minimal. Appendix Table 3 shows the results of such an analysis.

21
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Table 8 summarizes the effect of additional family members
of various age and sex combinations. These effects are additive.
Thus, an additional 8 year old girl adds 1.73 hours per week to
male labor in one specification and the addition of a 5-year-old
brother or sister would add another 1.09 hours. Except for
children under 7 in one specification, the addition of persons of
any kind increases the labor supply of males. In general, the
effects are much greater among self employed men where there is
more latitude to adjust one's hours and these effects are larger
where the income of other household members is not held constant.
With an average work week of 52.6 hours, additional work of
between 1 and 5 hours is supplied. A man with a wife and 4
children (one male and one female under 7 and one male and one
female 7 to 14) would work between 6 and 15 additional hours more
than a single man (depending on the specification: about 6 hours
more in the wage sector and 15 in the self-employment sector).

The Effect of Fertility on Income

The effect of fertility on income is not well researched in
the literature, but it is essential to understand this
relationship, both for its own sake and to help understand the
fertility-savings link. Using the 1979 Pakistan Household Income
and Expenditure Survey (HIES), household earnings were found to
be dependent on the age and education c the household head, and
the age-sex composition of the household for various types of
urban and rural householdsn. These results are shown in
Appendix Tables 4 and 5. The number of adults in the household
had positive and significant effects on earnings. The size of
the effect of adult females tended to be much higher than one
would expect given the low labor participation documented in the
PIDE/IFPRI survey and other sources in Pakistan. This implies
that either women's income contributions are greatly
underestimatedn, that females have stronger effects on
increasing male participation than documented above or that
richer households attract or retain more adult women perhaps by
delaying the marriage of their daughters. The associations
between children and earnings are not significant in every
sample, but are always positive and significant in the complete

The pattern of significance is little changed.

n These equations were estimated for the entire sample and for
the lower 95% of the income distribution. The results were very
similar. Those for the lower 95% are reported here.

22 These is a substantial literature on the underreporting of
female labor participation. Therefore, it would not be surprising
if their direct contribution to income were underreported when
asked for separately.
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urban and the complete rural samples. The number of children
under six is positively related to earnings. Since children of
this age do not work, the effect either results from the effect
of young children in stimulating labor supply of males or the
effect of higher income on fertility and child survival. The
association between older boys and girls differs greatly within
the various groups in urban and rural areas, but when all urban
groups are combined and all rural groups are combined, there is a
significantly positive association between the number of
children (males and females) and income. It is impossible to
determine the direction of causation here, but the analysis of
PIDE/IFRPI data on urban males showed significant positive
associations between hours worked by males and the number of male
and female children 7 to 14 for self employed males and under 6
and for females 7 to 14 for wage workers. These types of effects
are more likely to represent causation from children to work and,
thus, income rather than the converse. We do not have comparable
evidence from rural areas, but since boys work much more in those
areas the positive relationships with income of young boys is
likely to be from the presence of boys to income rather than the
converse.

The 1979 ddta show that in rural areas the average im:ome
is 143 rupees per month and that if a family had an additional
child under 6 they would have an average 36 rupees more. A 10-
to 14-year-old male would be associated with an another 78
rupees. These additional amounts are less than the average, so
that the average would fall with these additions. The same
pattern is observed in urban areas. However, there the effects
of children of different ages are less regular, but in each case
additional children reduce per capita income or earnings. Only
adult males and fentales are associated with income additions
higher than the average".

Effect

The effect of number of children on household savings is not
well understood. Chernichovsky (1978) found mixed evidence.
Hammer's 1985 review found that for developed countries
...children may have little impact on the amount of savings done

by the household but may affect the timing of that savings. The
timing of the savings can affect the aggregate effects of

This general pattern is confirmed in data from cross
tabulations from the 1984-85 Household Income Expenditure Survey.
While the number of children is higher in households with higher
total family income, it is lower in households with higher per
capita income. This is a pattern found in a number of other
developing countries. (See Birdsall and Griffin, 1987).

0
4'1



17

population growth hut the size and the direction of this effect
is not clear.r. (page,17). There have been few studies of
fertility and savings at the household level in developing
countries, however24.

To attempt to estimate the effects of family size and
composition on savings in Pakistan, a model was estimated using
the 1979 Household Income Expenditure Survey in urban and rural
areas. An earlier study had utilized the urban data only to
estimate the effect of children on savings ( Akhtar, 1982). That
study found non-linear effects for those under 15. The level of
household financial savings was negatively related to an
additional child when both its effects on family size and the
number of dependents were taken into consideration. When all
savings, financial and plus educational expenditures (investment
in human capital), are combined, the effect of another household
member under 15 only reduced the level of family savings at more
than 3 children.

Two procedures were used to estimate the effect of children
on savings for urban and rural areas. First, household monthly
savings was regressed on predicted household income (an estimate
of permanent income) and residual income (a measure of transitory
income), age and education of household head and the age and sex
composition of the household. These results are shown in
Appendix Tables 7 and 8. The coefficients of these equations are
referred to as the direct effects of children on savings and are
showr as such in Tables 9. These direct effects are all
negative, but not always significant. These direct effects
indicate that while average family savings in the urban areas is
60 rupees a month, a family with 5 dependent children in the
various age sex groupings would have about 34 rupees less a month
than a family with no children. In rural areas such a family
would save 72 rupees a month less, compared with an average
savings of only 22 rupees. Thus, they would have negative
savings.

These direct effects overestimate the negative effect of
children on savings to the extent that family income increases in
response to children due either to adults working more or the
children themselves making a contribution. We can not perfectly
determine the effect of children on income given the simultaneous
relationships. We can, however, get an upper limit on this
effect by using the coefficients of the relationship between the
presence of children of various ages and sexes and household
income. The savings out of that additional income can be
estimated by multiplying it by the coefficient of income in the
equations (the marginal propensity to save). This added savings

24 Kelley and Swartz (1978) and Kelley (1980) studied Kenya
and found ambiguous results.
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can be combined with the negative direct effects of children on
savings to get the "total effect" of children on savings. The
direct effect estimated from the savings equation overestimates
the negative effect of children on savings while the total effect
probably underestimates the negative effect to the extent it
overestimates the positive effect of children on income.

Looking at the total effects of children on savings
(Table 9), we find that while effects vary from group to group,
for the total urban group the presence of a child 7 to 14 reduces
savings by between 2 and 6 rupees a month (at a minimum),
compared with average monthly savings of 60 rupees. Thus each
child in this age group would reduce savings by between 3 and
10%. In rural areas, children under 15 reduce savings by between
5 and 7 rupees or 23 to 32%. All adults except rural women have
positive effects on savings. On average, it takes a relatively
short time, about 2 years, for an urban male to make up for the
savings losses incurred because of him in childhood". For urban
women, it would take about seven years. In rural households, in
contrast, the childhood savings losses are essentially not
recouped for either boys or girls, given the vagnitude of the
early losses relative to the subsequent earnings and savings
opportunities.

It is often assumed that children are a substitute for
savings in that parents rely on children for their old age
support. This is probably a very real and important aspect of
fertility decision making in Pakistan. Unfortunately, there are
no data on which we can establish the contribution of children to
the suppurt of the elderly in Pakistan, but the savings behavior
observed above undoubtedly reflects these factors.

The above findings have general implications for obtaining
social goals, the design of family planning programs and the
prospects for fertility decline. The clearest effects of high
fertility, both in Pakistan and in other developing countries,
are those on maternal and child health. The effects on school
participation, labor supply, income and savings are less well
documented in general, but the evidence on Pakistan tells an
interesting story.

The effects of high fertility are best documented with
respect to infant and child mortality. Pakistan's relatively
high infant and child mortality is partially explained by the
close spacing of births and the large proportion of children born
to women u. der 20. This has very important implications fcr the

25 A 10% discount rate was used to obtain these estimates.
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design of the family planning program. First, the Information,
Education, and Communication (IEC) programs should give far more
attention to the message of child spacing than is currently being
done. The program should aivertise the importance of child
spacing for infant and chilu health. Second, it is necessary to
give more attention to contraceptive techniques which are useful
for spacing of children and for the postponement of the first
births. The program's current emphasis on sterilization and IUD
insertion is not wrong, but method mix should be broadened. The
IUD is inadvisable for women who have never had children and thus
will be of limited value in terms of restricting births to women
under 20. The contraceptive pill is far more advisable for these
women. The IUD and injections are both useful for child spacing,
but the program should consider implants as well, since
injections require a constant follow up mechanism that would only
be possible in parts of Pakistan.

The effects of high parity per se on maternal and child
health are most likely to exist for maternal mortality, which is
very high in Pakistan. High parity has been found to be a major
contributor to maternal mortality in other countries. Thus,
reducing high parity effects would be of particular benefit for
women. The current program method mix does provide methods for
restricting these births, but the IEC message does not emphasize
the health burden of high fertility to women. IEC messages are
of substantial importance, not only for making women aware of
these consequences which in many cases is unnecessary, but also
for giving validity to their concerns among other family members.

Improved maternal and child health are important national
goals in Pakistan. Improved c.ducational participation and
achievement are also high priority. High fertility has immediate
and direct effects on maternal and child health, but the effects
on education are somewhat lagged and less direct. Evidence from
other developing countries indicates that the family's own hilh
fertility does not generally have significant effects on the
school participation of the children in that family in rural
areas. Thus, negative effects emerge at the community level
where more children mean that educational resources are more
thinly spread and the resulting lower quality education
discourages participation and continuation in school. In urban
areas, the data from Pakistan and other countries indicate that
this public effect of thinly spread resources is further
compounded by the effect of higher fertility within the household
on the participation of other children in the home. The presence
of children under 5 significantly reduces the participation of
girls, but not boys in Pakistan. Thus, the social goal of
increasing the education of women is particularly threatened by
hirf'l fertility rates.

The effect of high fertility on the supply of labor is one
of the most highly debated areas in the economics of feitility.



It is frequently argued that parents have large numbers of
children in order to have access to child labor. There are
really two questions here. The first is whether child labor
participation is in fact high. The second is the question of
causation: do families have high fertility to have child labor or
is child labor one way of copinc with the high burden of high
unwanted fertility?

The first question is the easiest to answer. Pakistan does
show high levels of child labor participation, higher than in
countries like Egypt or other South Asian countries such as India
and Sri Lanka. Its pattern of child participation is quite
similar to that found in other areas which have high fertility
(several countries in Sub-Saharan Africa and Paru show similar
patterns). This may imply motivation to keep fertility high.
Evidence indicates, however, that even in the mid 1970's almost50% of the women at all education levels wanted no more children.
There are fewer data available on husband's preferences, but the
one existing study shows that husbands' average desired family
size was about the same as that of wives (Sotoudeh-Zand, 1987).
Thus, while child labor may lead to somewhat higher levels of
desired fertility than otherwise, it does not lead to desired
fertility as high as current levels. This seems to imply that
high child labor may be more of a coping mechanism rather than a
force for continued high fertility.

The presence of children affects family labor supply, bothdirectly through child labor and indirectly by affecting parentallabor supply. The evidence from other countries is mixed on this
topic. For Pakistan, the presence of children has no effect on
female labor supply in rural areas and a mixed effect in urban
areas.

The effects of children on the labor suppiy of adult males
are, rather surprisingly, much stronger. In urban areas, the
larger the number of children 7 to 14, the more a man works.
Whether in fact men work more in order to have more children, or
whether they are forced to work more to cope with high fertility,
is unclear. It seems likely that males do feel the economic
pressure of high fertility, at least in urban areas, which may
imply that there is a strong motivation among these men to limitfertility. The recent success of the commercial distribution ofcondoms indicates that there is an untapped motivation amongmales for family limitation. The offering of male sterilization,at least on an experimental basis through a non-governmental
organization (NGO), might represent another important kncrease inthe range of methods available, but as a first step a fertility
survey which solicited male coAnion would be advisable.

The relationship between family fertility and labor supply
seems generally positive when child labor and male labor's
response to high fertility are combined. This seems to be
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confirmed when one examines the relationship between income and
the presence of children. In urban and rural areas, there are
significantly positive associations between income and the number
of household members and all age/sex groups. The direction of
causation is, however, unclear. It is unclear whether the
additional incomes are sufficient to cover the cost of additional
members. The evidence on the relationship between savings and
fertility in Pakistan does provide some insight. The evidence
indicates that for the total urban and rural samples, the direct
effect of more children of all age/sex combination on savings is
negative and substantial. The net effect when one adds in the
positive income association is still negative. This negative
savings effect is greater in rural than urban areas. This is
counter to what is generally expected, perhaps because in rural
environments parents are more likely to use children as a
substitute for savings. Although the direction of effect at the
household level is somewhat clouded, it is clear that from the
perspective of the economy as a whole, there is less monetized
savings available from the private sector as a consequence of
Pakistan's high fertility.

Several important negative effects of high fertility on
family well-being have been documented for Pakistan. Some of
these are well known to families and probably explain the fact
that a large proportion of women do not want additional children.
Other effects are perhaps not fully recognized by all household
members and require increased information programs. In general,
the household consequences found in Pakistan are quite similar to
those found elsewhere. Only with respect to the negative effects
on savings is the evidence stronger for Pakistan, probably
because of the larger sample sizes that were made available. The
negative consequences are the result of trade-offs made by
parents, given their range of choices. Increasing their choices
by making family planning more widely available a broad mix
of methods will enable them to make choices with less negative
consequences.

* The views and interpretations in this document are those of the
authors and should not be attributed to the World Bank, to its
affiliated organizations or to any iadividual acting in their
behalf.
** The authors would like to thank Lorene Yap of the World Bank,
mission leader for which this was a background paper, for
excellent suggestions in the design and revision of this work.
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TABLE 1: HYPOTHESIZED EFFECTS OF HIGH FERTILITY ON FAMILY WELLBEING
AND WORLDWIDE EVIDENCE

A. Health Effects

Dimension of
Fertility

Infant/Child Maternal Infant/Child Maternal

Survival Survival Health Health

Number of - W W - ID - ID

Children

Maternal Age

Close Child-
spacing

- ID

- ID - ID

- ID - ID

B. Economic Effects

Dimension of Education Labor Supply Income Savings

Children Child Women Men
U R URURUR U R U R

Number of -ID -NC +M +M -M -NC ? ? ? ? -NC -NC

Children

Children
under 6 or 7

-M -NC 0 0 -M -NC ? ? ? ? -NC -NC

Males 7 - 14 -M -NC +M +M -M -NC ? ? ? ? -NC -NC

Female 7 - 14 -M -NC +M +M -M -NC ? ? ? ? -NC -NC

U - Urban
R - Rural
W - confirmed with world data
M - mixed world data
NC - not confirmed with world data
ID - insufficient world data
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TABLE 2i PAKISTAN MORTALITY RISK (I FOR TEL GROUP ABOVE (OR BELOW) TEAT OF TEE Romans GR)UP)

Prev ious
2:2IIALA

One Ona

ALM lisig
(relative to no

Po. of Births

Previous

211.1siza

One 2 or

tisu 4-6
7 or

ft.t 1st
(relative to 2-3
in birth order)

35 or

12:12 dul
(relative to Mother's
aged 25-34 years)

bag:
(relative
to male)

2 or One

Uul AlAxs
births in previous 0-2 years)

Pao-lhual (9-1 month)

Pakistan +30X +210X +150% 0 + 60% +30X -10X -10% + 80X +40X +10X 0 -20%
South Asia +60X +220X +170% 0 +1002 +60X -20X -10X +100X +302 0 -10X -20%
Worldwide

post Moo-Natal (1-12 mos)

+70% +290% +250X 0 +1102 +401 0 +20% + 80% +30% +10X +20X -202

Pakistan +60% +140X +170% +20X + 60% +50% -10X 0 +100X +10X 0 0 +202
South Asia +50% +100% +180% +102 + 802 +50X -10% +30X + SOX +302 +102 -10X 0
Worldwide +90% +240% +2402 +10% +1102 +60X 0 +30% + 60% +40X +202 0 -10X

Child (1-5 years)

Pakistan +50% + 30X + 50% n.a. +10% 0 + 202 +40X +202 +20X +302
South Asia +40X + 10X + 60X n.a. +202 +30% 0 +302 0 -202 +102
Worldwide +50% + 602 + 602 n.a. +30% +30X + 60% +40X +10% +102 +102

n.a. not available

fource: Bobcraft et al. (1985).

3 1
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TABLE 3: Log It Fquations for

Participatkm in School by Females

5-20 In Urban, Low-Income Neighborhoods

in Pakistan

Log-Likelihood -820.36

Restricted (Slopes-0) Log-L -1055.5

Chi-Squared (17) 470.27

Significance Level .32173E-13

Variable Coefficient T-ratio

Intercept -2.99 -4.82

Age 0.63* 5.82

Age Sq -0.35* -7.80

Exp 4.0x10exp-4 4.69

Hh Entpr -0.29 1.90

Children, 0-4 yrs -0.11* 2.45

Males, 15-60 yrs 0.04 -0.86

Males, 60+ yrs -0.15 -1.07

Males, 10-14 yrs 0.09 1.18

Females, 10-14 yrs 0.08 1.00

Children, 5-9 yrs -0.11 -1.91

Females, 15-60 yrs 0.14* 2.55

Females, 60+ yrs 0.03 0.15

Pathans -0.30 -1.81

HH No ed-lii. -0.32 -1.43

HH Primary School 0.41* 2.43

HH Secundary School 1.2. 7.92

HH Higher Education 2.02* 6.07

* Statistically significant at
5% or better.

Source: PIDE/1FPRI sample of 1000 urban,
low income households

ti
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TABLE 4: Log It Equations for

Participation In School by Females

5-20 In Urban, Low-Income Neighborhoods

in Pakistan

Log-Likelihood -899.97

Restricted (Slopes=0) Log-L -1129.9

Chi-Squared (17) 459.9

Significance Level .32173E-13

Variable Coefficient T-ratio

Intercept -1.73* 3.18

Age 0.53* 5.86
Age Sq -0.29* 8.04
Exp 3.8x10exp-4* 4.06

Hh Entpr -0.65* -4.70

Children, 0-4 yrs -0.07 -1.63

Males, 15-60 yrs -0.02 0.34

Males, 60+ yrs 0.04 0.27

Males, 10-14 yrs -0.13 -0.18

Females, 10-14 yrs 0.71 0.94

Children, 5-9 yrs -0.08 -1.26

Females, 15-60 yrs 0.01 0.13

Females, 60+ yrs 0.03 0.15

Pathans 0.37* 2.26

No ed-lit -0.08 -3.41

Primary School 0.27 1.61

Secondary School 1.12* 7.33

Higher Education 1.63* 5.19

Nag: Statistical:, significant at

5% or beim
Source: PIDE/IFPRI sample of 1000 urban,

low income households
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Table 5: Labor Participation of Childran in Pakistan and other Developing
Countries (Percentage of those 10-14 Participating in the Labor Force)

Pakiktan
INT-717-

Males
Females

1972 a/

Males
Females

1981 a/
Males
Females

1985 b/
Males
Females

Urban Rural Total

18.4 45.6 38.3

1.4 6.0 4.7

26.1 44.8 39.5

10.1 10.4 10.4

17.8 41.4 34.7

1.4 4.0 3.2

17.9 36.2 30.7

1.1 9.7 7.0

4orpt c/
1980 Cairo/ Urban Urban Rural Rural Total

Alex Lower Upper Lower Upper
19.6
6.1

Males 8.1 18.1 4.2 28.9 22.2

Females 0.0 3.7 0.0 13.0 4.6

Gujarat d/
1972-3 Urban Rural
Males 4.4 19.4

Females 1.5 20.3

Maharashtra d/
1972-3
Males 5.0 20.1

Females 2.8 22.7

Nepal d/
1973-4 /74-75 11 Towns 7 Towns

Males 16.0 25.7

Females 14.3 35.0

Sri Lanka d/
1969-70 :otal

Males 6.3

Females 3.5

Taiwan d/
1968

Males 12.3

Females 20.1

1974
Males 1.6

Females 3.9
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Table 5, continued

Botswa a e/ Rural
1974 75 School Status Out In
Males 41.0 30.9
Females 15.8 9.2

Ivory Coan f/
1986 Worked in last 12 months)

Urban Rural Total
Males 5.0 54.9 35.0
Females 6.4 54.1 31.5

(Worked in the last 7 days)
Males 3.7 45.1 28.6

Females 5.5 46.2 26.9

Peru f/
1986
(Last 7 days)

Lima Other
urbin

Rural Total

Males 17.5 25.3 63.5 40.6

Females 13.8 20.8 60.3 37.8

Sources: a/ Various Censuses of Pakistan
b/

c/ Hallouda et. al., 1983
d/ Visaria, 1980
e/ Chernichovsky, 1985
f/ Tabulations LSMS
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Table 6: Determinants of Labor Participation of Males 1944 in
Urban Pakistan

Variable Coefficient

ONE -4.0022 (-5.807)**
AGEY 0.24415 (4.675)**
Children under 6 0.24366E-01 ( 0.497)
Females 7-14 -0.32555E-02 (-0.043)
Males 7-14 -0.96223E-01 (-1.226)
Females 15+ -0.10760 (-1.829)*
Males 15+ -0.32104E-02 (-0.062)
HEADILT 0.46073 (3.168)**
PUNJAB 0.28731 (1.894)*
Income of others in household -0.55883E-04 (-0.281)

ang: * Statistically significant at 5%
** Statistically significant at 1%

Source: PIDE/IFPRI sample of 1000 urban, low income households
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Table 7: Log It Estimates for Urban Women's Employment In Urban
Pakistan

Coofficients3/

Model Intercept -3.948 (7.3)

Age (yrs) .085 (3.4)

Age2 -.001 (3.1)

Education Achievement

(relative to no education.

Equal to 1 if in range app.

to category, 0 otherwise)

Primary School .369 (1.4)

Middle School .219 (0.6)

Secondary School 1.605 (5.6)**

University 2.161 (4.2)**

Demographic Factors

no. children 0-6 yrs in hh -.066 (1.1)

no. female children, 7-14 yrs in hh .148 (2.0)*

no. male chidlren, 7-14 years in hh -.150 (1.9)*

no. adult females in hh .122 (1.9)*

no. adult males in hh -.262 (3.9)*

Live in Punjab? .697 (3.7)**

Head of household's predicted

wage rate hx2/

-0.530 (0.9)

Value of Log oi Likelihood function

at zero -594.36

at convergence -546.55

Chi-squared 95.62

hag: * Statistically significant at 10%.

** Statistically significant at 5%.

*** Statistically significant at 1%.

Source: Based on the 1986 PIDE/IFPRI urban survey. Includes all women not currently
enrolled in school, 10 years or greater.

3/ Asymptotic t-statistics in parentheses.



Table 8: Summary of Dmmographic Effects on Urban Males Labor Supply

Decisions in Urban Pakistan

Additional
Hours workedl/

Absumiw,i Other Assuming Other

Member's Income income Will Vary

Is Constant

Wage Sector: Additonal hours worked
per week per additional household member

Children 0-6 years old
Females

7-14 years old
Adult (15+ years old)

Males
7-14 years old
Adult (15+ years old)

Self-Employed Sector: Additional hours
worked per week per additional
household member

Children 0-6 years old
Females

7-14 years old
Adult (15+ years old)

Males
7-14 years old
Adult (15+ years old)

1.09 hrs

2.30 hrs**
1.07 hrs

1.06 hrs
1.99 hrs**

-.18 hrs

4.48 hrs**
3.33 hrs**

3.45 hrs**
4.57 hrs**

1.16 hrs*

1.73 hrs*
1.15 hrs

1.14 hrs
4.01 hrs**

0.43 hrs

5.14 hrs**
4.12 hrs**

4.42 hrs**
4.16 hrs**

Note: 1/ * denotes significance at the 95 percent confidence interval
** denotes significance at the 99 percent conficence interval

Source: Analysis of PIDEAFPRI data as contained in Appendix Table 7
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TABLE 9: CHANGES IN MONTHLY SAVINGS IN PAKISTAN ASSOCIATED WITH ADDITIONAL
HOUSEHOLD MEMBERS
(Rs. per month)

Average savings
(Rs/mo.)

Effects of One

Additional ?tram

Urban Households Rural Households

59.7 22.0

Direct Total Direct Total
effect Effect Effkpt .Effect

Children under 6 yrs -3.7* -0.2* -9.3* -5.2*
Males, 6-9 yrs -5.7 -2.9 -11.5*
Males, 10-14 yrs -7.9* -1.9* -19.1* -9.3*
Males, 15+ yrs 13.2* 25.8* 0.0
Females, 6-9 yrs -8.3* -6.' -10.7* -6.0*
Females, 10-14 yrs -8.7* -3.6* -21.0*
Females, 15+ yrs 4.7 13.9* -13.9* -1.7*

Source: Derived from Appendix Tables 4, 5, 6 and 7

* Statistically significant at 5% in savings equat for direct effect
and innome equation for indirect effect.
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APPENDIX TABLE 1: WAGE EQUATION FOR URBAN MALES, CORRECTED FOR
SELECTIVITY BIAS IN URBAN PAKISTAN (DEPENDENT VARIABLE IS LOGE (WAGE RATE/HR)

Model Intercept
Age (yrs)

Coefficients

-.531

.088

1.3

Age souared -.0009

Educational Achievement (relative to no
education. Equal to 1 if in range app.

to c&c.egory, 0 otherwise)

Primary School .119 1.9*

Middle School .134 1.8*
Secondary School .426

University .778

Live in Punjab? -.188

Work in formal sector (e.g., contribute
to employees provident fund)

.158 2.8**

Correction Factor -.053 0 .2

R2 36

F-statistic 53.19
No. of cases 860

NOTE

+ Statistically significant at 10%
* Statistically significant at 5%

** Statistically significant at 1%

Source: Based on the 1986 PIDE/IFPRI urban survey.

4 1
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APPENDIX TABLE 2: TOBIT LABOR EQUATION FOR MALES IN URBAN PAKISTAN

(DEPENDENT VARIABLE IS HOURS WORKED PER WEEK)

Coefficients T-Ratios

Model Intercept 21.44 1.6

Predicted Wage (Rs/1101
Employees 8.69 13.9**

Self-Employed 5.11 10.6**

Demographic Effects - Employees
# children 0-6 yrs in hh 1.09 1.5

# female children, 7-14 yrs in hh 2.30 2.0*

# male children, 7-14 years in hh 1.07 1.2

# adult males in hh 1.99 3.0**

Demographic Effects - Self employed
# children 0-6 yrs in hh -.18 0.2

# female children, 7-14 yrs in hh 4.48 3.9**

# male children, 7-14 yrs in hh 3.45 3.0**

# adult females in hh 3.33 3.5**

# adult males in hh 4.57 5.5**

Household income net of indivdual's
earnings (Rs/wk) -.028 15.7**

Mean of Dependent Variable 52.6 hrs

Value of likelihood function at convergence p2 -8657.8

NOE

'Total income - predicted earnings per week.

* Statistically significant at 5%.
** Statistically significant at 1%.

Source: Based on 1986 IFPRI urban survey; includes all men not currently
enrolled in school, 10 years old and greater.

74 ;
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APPENDIX TABLE 3: DETERMINANTS OF HOURS WORKED BY MEN IN URBAN PAKISTAN

(NO INCOME CONTROL)

Coefficients T-Ratios

Intercept -4.8828 -4.070**

Predicted Wage (Rs/hr)
Employees 9.7745 20.165**

Self-Employees 5.6920 15.269**

For wage sector:
Children under 7 1.1608 2.093*

Males 7-14 1.1439 1.280

Females 7-14 1.7303 1.903*

Males 15+ 2.0078 4.011**

Females 15)- 1.1488 1.667+

For self-employed
Children under 6 0.43301 0.683

Males 7-14 3.8560 4.416**

Females 7-14 5.1373 5.797**

Males 15+ 4.1586 6.709**

Females 15+ 3.0177 4.120**

NOTE

+ Statistically significant at 10%.
* Statistically significant at 5%.

** Statistically significant at 1%.

Source: 1986 PIDE/IFPRI urban data set.



APPENDIX TABLE 4: DEMOGRAPHICALLY BASED HOUSEHOLD INCOME FUNCTIONS1 FCt RURAL HOUSEHOLDS

(Rupee() per month)

Coefficient

Wage Dependent
Household*

Farm

Households

Other

Households

Total

HouseholdS

Coefficient Coeffictent Coefficent,

Model Intercept 95.94

_1_

2.01* 193.45

_1_

3.42 155.59 3.43**

_1_

142.76 4.67**

Age of Household Head 3.50 1.61 6.20 2.66** 2.94 1.50 4.54 3.43**

Age of hese -0.04 1.58 -0.05 2.25** -0.03 1.61 -0.04 3.17**

Education of Head

Relative to no education

Primary School 42.34 2.55** 141.08 7.44** 111.81 755** 110.33 10.66**

Middle School 121.49 5.61** 168.20 5.48** 134.27 5.76** 132.32 8.35**

Secondary School 230.00 10.40** 281.78 6.18** 316.61 10.35** 253.30 12.72**

University 322.97 10.66** 108.02 1.06 389.61 5.68** 256.98 7.28**

Demographic Variables

Children, 0-5 yrs 32.11 6.28** 42.21 7.39** 28.79 5.78** 33.93 10.33**

Males,6-9 yrs 17.20 1.93+ 26.84 2.88* 49.95 5.79* 36.46 6.57**
Males, 10-14 yrs 62.92 6.54* 83.10 8.52** 67.14 7.49** 77.68 13.37**
AdUlt males, 15+ yrs 123.34 13.18** 96.48 14.20** 142.56 21.35** 126.80 30.07**
Females, 5-9 yrs 28.45 93.05** 29.73 3.01** 51.98 5.77** 39.79 6.82**
Females, 10-14 yrs 50.45 4.88** 68.50 6.74** 61.47 6.79** 64.76 10.75**
AdUlt Females, 15+ yrs 60.07 13.18** 96.67 12.93** 111.51 16.75** 100.01 22.68**

Number of Earners 54.48 5.09** -26.55 1.53 -3.31 0.400 -3.38 0.57

F-Value 105.35 88.2 176.05 320.28
R
2

.42 .20 .35 .28

No. of observations 2084 4873 4544 11503

1/

**

Dependent variables is household savings in Rs/month

Statistically significant at 10%

Statistically significant at 5%

Statistically significant at 1%

Source: 1979 pakistan Household Income and Expenditure Survey.

4 4



APPENDIX TABLE 5: DEMOGRAPHIC HOUSEHOLD INCOME FUNCTION 1/ FOR URBAN HOUSEHOLDS
(Rupees per Month)

Wage Dependent
Households

Other
Households Total

Coefficient Coefficient Coefficient __I__

Model Intercept 24.73 0.32 101.93 0.95 85.90 1.27

Age of Household Head 4.61 1.22 7.05 1.52 4.86 1.64

Asa of Household Head2 - 0.01 0.39 -0.05 1.11 - 0.02 0.71

Education of Head
Primary Schooling 122.10 5.25** 153.15 5.21** 140.75 7.27**

Middle School
Secondary School

170.72
261.69

6.54**
11.01**

226.20
418.87

6.24**
10.65 **

192.61
299.62 le 331.36::

University 683.44 25.52** 792.19 14.02** 672.75 24.57**

Demographic Variobles
No. chiln-en, 0-5 35.80 56.34 5.60** 48.57 7.70**

Males, 6- yrs 19.37 1.51 52.02 2.94** 37.82 3.38**

Males 10-14 yrs 67.31 5.21** 81.96 4.91** 81.95 7.55**

Adult males, 4!4 yrs 125.47 11.83** 186.17 14.84** 173.88 20.65**

Females, 6-9 yrs 9.24 0.67 37.01 2.05** 27.01 2.31**

Females, 10-14 yrs 60.81 4.63** 75.51 4.43** 70.62 6.37**

Adult females, 15+ yrs 106.55 11.93** 131.08 10.68** 127.27 16.42**

Number of Earners 118.28 9.10** -18.55 1.12 20.09 1.89+

F-Value 162.29 91.91 215.67

R2 .40 .26 .3U

Mo. of Observations 3353 3588 6942

Dependent variable is household income in Rs/month.Pot.: V
+ Statistically significant at 101.
* Statistically significant at 51.

** Statistically significant at 11.

Source: 1979 Pakistan Household Income and Expenditure Survey.

3159I:p66
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APPENDIX TABLE 6: DEMOGRAPHIC HOUSEHOLD SAVINGS FUNCTIONS 1/ FOR RURAL HOUSEHOLDS
(Rupees per Month)

Model Intercept
Predicted Income (Rs/month)
Residual Income (Rs/month)
Residual Income Squared
Age of Household Head
Age of Head'

Demographic Variables
No. children, 0-5 yrs
Males, 6-9 yrs
Males, 10-14 yrs
Males, 15+ yrs
Females, 6-9 yrs
Females, 10-14 yrs
Adult Females, 15+ yrs

F./alue

R2

No. of observations

Wage Dependent
Households

Farm
Households

Other
Households

Total

La
co

Coefficient Coefficient t Coefficient t Coefficient

-39.78
0.01
0.12
0.00
1.19

- 0.01

- 9.19
- 2.20
- 8.45
19.76

- 7.38
-10.84
-12.97
42.87

.20

2084

1.49
0.41
8.07**
11.28**
1.01
0.80

3.02**
0.45
1.44
2.94**
1.43
1.81
2.76**

-48.78
0.17
0.37
0.00

- 0.62
- 0.01

- 7.94
-16.16
-24.62
- 9.03
-18.76
-23.74
-16.35
699.25

.62

4873

1.81+
3.85**

45.28**
33.93**
0.57
0.58

2.46**
3.67**
4.26**
1.74+
399**
4.29**
2.99**

0.16
0.26
0.00
0.61
0.01

-11.99
-14.01

:201:::
- 7.31

---;..759

379.41

.50

4544

1.76+
4.97**

33.14**

0.95

4.74**
3.27**
4.45**
0.26
1.63
5.49**
3.59**

-40.09
0.12
0.30
0.00
0.36
-0.00

- 9.32
-11.47
-19.14
0.85

-10.71
-21.04
-13.86

1164.21

.55

11503

545.i0:**:*

0.23
3.70**
6.41**
4.18

savings in Rs/monthNote: 1/ Dependent variable is household
+ Statistically significant at 10%

Statistically significant at 5%
** Statistically significant at 1%

Source: 1979 Pakistan Household Income and Expenditure Survey.

31591: p68
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Appendix 7: DEMOGRAPHIC HOUSEHOLD SAVINGS FUNCTION 1/ FOR URBAN HOUSEHOLDS
Rupees per Month)

Wage Dependent
Households

Coefficient

Model Intercept -80.18 2.62**
Predicted Income (R/s month) 0.11 7.68**
Residual Income (Rs/month) 0.16 18.82**
Residual Income squared 0.00 31.08**
Age of Household Head. - 0.03 0.02
Age of Household Heade - 0.00 0.20

Demographic Variables
No. children, 0-5 yrs - 5.75 2.00**
Males, 6-9 yrs - 9.65 1.91+
Miles, 10-14 yrs 14. 44 2.77**
Adult males, 15+ yrs 9.51 2.20*
Females, 6-9 yrs -17.65 3.24**
Females, 10-14 yrs -14.92 2.85**
Adult females, 1S+ yrs - 0.46 0.11

F-value 291.04

R2 .51

No. of observations 3353

Note:, 1/ Dependent variable is household income in Rs/month.
* Statistically sienificant at 10%
+ Statistically significant at 15%
** Statistically significant at 1%

Source: 1979 Pakistan Household Income and Expenditure Survey.

31591: p67.

Other
Households Total

Coefficient Coefficient

0.96 1.87*-44.58
3.45** 0.07 5.38**

0.17
-Ili 1::;104:: 0.00

29.88**
47340,*

- 1.37 0.88 - 1.05 1.01
0.02 0.99 0.01 0.99

- 2.82 0.79 - 3.70 1.62
- 1.17 0.19 - 5.68 1.44

1.121:7

- 6.60 1.12 1.98*
10.28 2.00* 3

- 0.33 0.05 - 8.35 27.07*3:
- 5.77 0.96 - 8.72 2.17*
4.70 0.95 4.68 1.42 LJ

%JD

397.06 714.78

.57 .55

3586 6940

5
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